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FIG. 1: Schematic illustration of the jet background subtraction method.

examine in detail the HIJING fragmentation jet energy
distribution for those associated with different selected
fully reconstructed jet energies. In principle, one could
introduce no such arbitrary definition and put everything
into a response matrix down to the lowest energy scales.
In practice, if there are substantial contributions of very
low energy HIJING fragmentation jet energies to high
energy reconstruction jets it will be nearly impossible to
control the systematics and unfold such a matrix.
Results presented here are based on an analysis of

750M minimum bias HIJING events.

IV. RESULTS

In order to illustrate the background subtraction pro-
cedure, we show a selection of event displays. Figure 2
shows a true dijet pair with R = 0.2 where both jets have
been matched to reconstructed jets. The reconstructed
jet has an axis within ∆R < 0.1 of the true. Also shown
in the event are the next highest ET reconstructed jet.
This jet is not matched to any true jets with ET > 5 GeV
and has ET in the region where we expect fake jets to
dominate. Figure 3 shows a fake jet with ET =30 GeV
which is not matched to any true jet from the HIJING
event. One other fake jet, also not matched to any true
jets, is shown on the plot.
We concentrate on central collisions where the underly-

ing event background is largest. For this study we define
collision centrality in the HIJING events by the num-
ber of charged particles with psuedorapidity 3< η <4.
Figure 4 shows the efficiency of finding matches to true
jets in the most central 10% of collisions for the various
anti-kT R parameters as a function of the true jet ET .
For all R parameters the efficiency rises with jet ET and
approaches 100% between 20 and 30 GeV.
However, in order to quantify the jet performance we

need to understand the contribution to the reconstructed
jet ET spectrum from jets which are not matched to any
true HIJING jet, “fake jets”. In Figure 5 we show the
true, reconstructed and fake jet ET spectra for R = 0.2
(left), 0.3 (middle) and 0.4 (right) for the 10% most cen-
tral Au+Au at

√
sNN= 200 GeV HIJING events. Shown

as red are the true HIJING fragmentation jet distribu-
tions. The points show the final reconstructed jet dis-
tribution. This is broken down into those jets that are
matched with a true HIJING jet and those that are not
matched with a true HIJING jet. To be considered
matched the jet axis of the reconstructed jet must be
within ∆R < 0.25 of the true HIJING jet and the HI-
JING jet must have ET >5 GeV. One observes a good
match between true HIJING and matched reconstructed
jet distributions taking into account the additional en-
ergy resolution blurring from the underlying event sub-
traction. One observes a very large contribution fraction
of reconstructed jets are not matched at low ET ; the
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Some questions
• dET/dη and v2 estimation in how many layers? 

➡ 1 layer: create 0.1x0.1-sized grid based on HCal geometry, 
partition energy in EMCal towers based on which HCal towers 
they overlap with 

➡ 2: deal with EMCal and IHCal+OHCal separately, makes sense 
since they have different geometries / different background 
levels  

➡ 3: each layer separately: seems like over-complication, but this 
is what’s currently done in ATLAS… 

• How much of existing jet reco modules / software to use? 
➡ example #1: create parallel copies of CEMC / HCALIN / 

HCALOUT tower containers, at different levels of subtraction, 
feed into JetReco module as normal 

➡ example #2: create purpose-built, lightweight containers and jet 
reco modules
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Possible software design
• Containers which live on the node tree: 

➡ BackgroundContainer: stores background dET/dη vs. η, and global v2 values 
➡ FullCaloTowerContainer: stores d2ET/dηdɸ in calo towers at various levels of 

subtraction (or is this too similar to existing tower containers?) 
➡ HIJetContainer: stores HI jet (and constituent) information (or is this too 

similar to existing jet container?) 
• Distinct Fun4All Modules: 

➡ ConstructFullCaloTowers: run only one, initiates the “raw” 
FullCaloTowerContainer from existing CEMC / HCALIN / HCALOUT tower 
information 

➡ RunHIJetReco: given a FullCaloTowerContainer, puts a set of reconstructed 
jets in an HIJetContainer on the node tree (potentially of various R sizes) 

➡ DetermineBackground: takes the raw FullCaloTowerContainer and a set of 
jets to be used for the seed exclusion (& seed definition), estimates the 
background and puts the resulting BackgroundContainer on the node tree 

➡ GenerateFullCaloTowers: given an existing FullCaloTowerContainer and the 
desired BackgroundContainer, puts a subtracted set of towers in a 
FullCaloTowerContainer on the node tree
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Possible HI jet reco flow
1. ConstructFullCaloTowers() → creates a FullCaloTowerContainer raw_calo 
2. RunHIJetReco( FullCaloTowerContainer raw_calo , R=0.2 only ) → creates 

a HIJetContainer first_jets 
3. DetermineBackground( FullCaloTowerContainer raw_calo, HIJetContainer 
first_jets ) → using R=0.2 D>3 jets as seeds, creates a background object 
BackgroundContainer first_bkg 

4. GenerateFullCaloTowers( FullCaloTowerContainer raw_calo, 
BackgroundContainer first_bkg ) → creates an initial subtracted set of 
towers FullCaloTowerContainer second_calo 

5. RunHIJetReco( FullCaloTowerContainer second_calo , R=0.2 only) → 
creates a HIJetContainer second_jets 

6. DetermineBackground( FullCaloTowerContainer raw_calo, HIJetContainer 
second_jets ) → using R=0.2 pT > 20 GeV jets from 2nd pass as seeds, 
creates a background object BackgroundContainer second_bkg 
➡ note: this goes back to the raw (initial) calo 

7. GenerateFullCaloTowers( FullCaloTowerContainer raw_calo, 
BackgroundContainer second_bkg ) → creates the final set of subtracted 
towers FullCaloTowerContainer final_calo 

8. RunHIJetReco( FullCaloTowerContainer final_calo , R=0.2,0.3,0.4,0.5) → 
creates a HIJetContainer final_jets 4


